Objective: Cancer can trigger psychological distress, which may be associated with risk of suicide. We explored precipitating circumstances of suicides among decedents with and without a history of cancer. Results: Of 90 581 suicides, 4182 decedents (4.6%) had a history of cancer.
| INTRODUCTION
People who are living with and beyond a cancer diagnosis often experience psychological distress. [1] [2] [3] Symptoms of distress often emerge in response to cancer diagnosis and can include sadness and worry that are within the normal range, as well as more severe and disabling conditions such as depression or anxiety. 4, 5 Up to half of individuals who are newly diagnosed with cancer and those with recurrent cancer experience significant levels of distress. 2, 5 These psychosocial concerns can occur at any time during a cancer survivor's experience and negatively impact quality of life and health. 4 Compared with individuals with no cancer history, persons with a history of cancer are more likely to have significant psychological distress and depression, regardless of time since diagnosis. 6 Although advances in cancer treatment are leading to prolonged survival, many survivors continue to experience physical, psychological, and financial impairments affecting quality of life for years. 3, [7] [8] [9] Such impairment may result in psychological distress and subsequently increase the risk of suicide.
Several large studies have reported a significant association between chronic disease and risk for suicide. 10 Findings from two literature reviews found that cancer survivors have a higher risk of suicide ideation and completed suicide than the general population. 11, 12 These studies identified consistent risk factors for suicide among people with a history of cancer: being male, being older, having a history of mental health problems, and poor physical functioning. In a study examining the association between suicide and chronic diseases, cancer was most consistently associated with increased risk of suicide. 13 Many studies on suicide risk and cancer focus on assessing suicide among persons with cancer relative to the general population. Codes for the 100 cases were compared to assess intercoder reliability. High reliability was achieved (κ = 0.849, P < .001). Discrepancies were discussed to refine coding procedures. The remaining 5299 cases were divided among the 4 coders, who coded independently except for cases with ambiguous or unclear narrative details.
These cases were discussed, and consensus was reached for coding.
Coding yielded 896 out of 5399 suicides that involved no cancer history (code 0) and 4182 cases with history of cancer (code 1). An additional 321 cases were excluded from analyses because narratives could not be definitively coded. These included cases that mentioned cancer in the narratives, but with ambiguous relevance to the suicide;
cases that mentioned the decedent feared cancer, but had not sought medical care nor received a diagnosis; and cases where the narrative mentioned benign tumors or noncancer growths ( Figure 1 ). Definitions of all precipitating factors are defined in the NVDRS Coding Manual (www.cdc.gov/violenceprevention/nvdrs/coding_ manual.html). 22 
FIGURE 1

| Statistical analysis
Of 101 427 suicides, we excluded 10 846 individuals for whom circumstances related to the suicide were not known, resulting in 90 581 cases prior to searching and coding. Following coding and exclusion of 321 ambiguously described cases, chi-squared tests examined differences in demographic characteristics, suicide means, and precipitating circumstances for suicide between decedents with a history of cancer (4182) and those without (86 078). Then, we calculated the odds ratios and 95% confidence interval as the odds of the characteristic among decedents without a cancer history divided by the odds of the characteristic among decedents with a cancer history (Table 1) .
We next used matched case-control analysis to account for differences among the groups. 16 This method compared cases with a history of cancer to demographically similar cases without such a history to identify precipitating circumstances uniquely associated with cancer history, rather than as a result of demographic differences between the groups. Cases with cancer history included all of those with code 1. Controls were selected from a pool of all cases with code 0. Matches were based on sex, age (±1 year), race/ethnicity, marital status, year the suicide occurred (±2 years), and state. Matches were identified for 3893 cases, resulting in a final sample size of 7786.
Cases with a history of cancer for which no matches were identified were excluded from the matched case analysis (n = 289).
Simple conditional logistic regression models examined differences between suicide decedents with and without a history of cancer by veteran status (individuals who ever served in the armed services) and suicide means. Multivariable conditional logistic regression models were used for comparisons for precipitating circumstances for suicide, adjusted for all demographic and circumstance variables. All analyses All odds ratios accounted for all variables in the match. Odds ratios = odds of the exposure among decedents without a cancer history divided by the odds of the exposure among decedents with a cancer history.
were conducted in 2017 in SPSS version 23, and significance level was set at P < .05. The matched case-control analysis examined differences not accounted for by differences in demographic characteristics between the groups. There were no significant differences between the groups on veteran status in the matched case analyses (Table 2) . Decedents with a history of cancer were significantly more likely to use a firearm and less likely to use suffocation as the suicide mechanism.
Unadjusted matched case analyses were significant for all precipitating circumstance variables, with a lower proportion of decedents with a history of cancer experiencing each of the precipitating circumstances.
When controlling for demographic characteristics and all other precipitating circumstance variables, significantly fewer decedents with a history of cancer had mental health problems, current mental health treatment, history of suicide attempts, alcohol use problems, intimate partner problems, other relationship problems, financial problems, job problems, criminal or civil legal problems, and recent crisis. Significantly more decedents with a history of cancer had previously disclosed suicidal thoughts.
| CONCLUSIONS
This study found differences in demographic characteristics, suicide mechanism, and precipitating circumstances for suicide between decedents with a history of cancer and those without. More suicide decedents with a history of cancer were male, non-Hispanic white, aged 55 or older, married or widowed, and veterans. These findings indicate unique patterns of demographic risk that can help identify patients with cancer and survivors who may benefit from distress screening and referral to services. Some of these differences, such as older age, also reflect the age-related risk for cancer, as overall cancer risk increases with age and individuals over age 65 are most likely to be diagnosed. 23 Some of the associations, such as the fact that cancer-related suicides were more likely to be married, likely reflect demographic differences between the groups, such as older age.
Nearly all precipitating circumstances for suicide were significantly less common among individuals without a history of cancer, with some exceptions. This pattern suggests that decedents with a history of cancer do not consistently exhibit the common precipitating factors for suicide that are often seen among suicide decedents and that a cancer diagnosis may precipitate risk of suicide, independent of other risk factors.
In the matched case analyses, suicide decedents with a history of cancer were less likely to experience most of the problems that com- 
| Clinical implications
